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Spectrally Enhanced: Lighting

Spectrally: Enhanced Lighting

« ' TThis, IS net a technolegy; Just a
diffierentiway: tereuanRiiiyAligRirasee o
Well establisiediseIentifiic finEInGs

. Can herusedin conURCheRIVIERNANN
iype: e Ighting dESIgRre g2l
additieRaIFERERGYASaVIRES
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|05 10r EXPEERCE thHE esulis




Spectrally Enhanced: Lighting

Why Spectrallyy Enhanced LIghting?

< Most cost effective way: to' get guick: energy.
Savings

> Noen-propretany,
« - Reguires noriancy. Conuels e1fgaugess

« Eneragy savings arersigrificanizanc provide
large portien eifiederal targetreReRey SeVIings

« AVANS=ANVIINESEoWAISKS Ig I e aie
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Spectrally

Peripheral photoreceptors are
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IRcreased™\VistalJACUILY IRcreased BrghtNess Percepion

Reduce Light Level — Save Energyg




Histery ofi Spectrally Enhanced Lighting

« 1987-1997: Human: PhysielogiCalsSEIENGCE
and Discoveny, LBINI

« 2002- Present: Applied Pranciplesiandi=iele
Studies, Afterlimage: = S|eace:

Eieldr hestsi ol Lah) StUeIES
Determine WhethersiermuiasSAVeHK

ASSESS| GeclPant FeaCioR teNIICIINCE) o)
temperattre lighiing




Histery ofi Spectrally Enhanced Lighting

Recent Eield Studies
2 2010)2520)025 0] 0) >

[esied or ececupaniracecepiance  UREErrtHEICONEIIBRS
efi reduced luminance pertneEN anpraiei/AmMetios

EeURE Occupant ACCEPLARCE

2 2010215200)65 Eee)ploinnlles Velllelzition

ASSEsS EConmICSAWItRNNEc e Ut Ui slZSis

Validatearcost EeClVERESSHENEgyASaVIESCEEHEEI

saisiactiony teskallgRlENUSEgE e iENIsHEl
Effiectiveness Calcllations




2005-2006 Study

3 Buildings &
Selected... . Similarities of Pre-Retrofit Conditions:

— Parabolic Luminaires

Building A . | |

(739 MMy - L= » Mixed Private & Open Offices
Mixed Daylit & non-Daylit Areas

Over 100 Full-time Workers

Building B
(730, 5iGH
Differences of Pre-Retrofit Conditions:

Lamp Color

Lamp & Ballast Technology

— Energy Savings Potential
Building C
(741, T8)




2005-2006 Study.

Slglellglefs
- Nearly 50% eneray. savings: en 12 CoRVversien
. 20% eneray. savings onl I'6 CenVErsIons
- NO Increase In task lighting tisage
- NO difference in ecelpani satisiaciion




Spectrally Enhanced Lighting - Progress

Spectrally Enhanced Lighting hasiaene
track recorelandis ready o e DeEpIeyEd

. WY \

S.E.L.is:

Research & Demonstration VEILGL
Development (UCOP/SELPIES) Transformation Cost Effective

1990-2000 2002-2006 NOW Readily Available

V V Easy to Install Y
e

In 4' Short Years, S.E.LL. has been taken frem the lab to reality:
o MathematicallModels Tested and Validated
o Occupant Satisfaction & Economics Demonstrated
o California Incentive Program Launched

K. FEMP Buildings Initiative Started

n




Spectrally Enhanced: Lighting

The (noet sersecret) Weapon:

1850 lamps:
5000K Correlaied Coleriemperaile(Ceiy
82-85 CRI

« - Use' Inr combinauen WithiregyAeligSistoNnERe
iEse tWe conaiticRSreguzl:

I:)existing X(S/P existing)'78: I:)850 4 (S/P 5000 )'78

Whene Pr=HighieVelsSNioeLeaNEIES
(S/R)r="the S/PNauerCIRtIEN 2Iies




S.E.L. Energy Savings

S.E.L.: Increased Efficiency and Energy’ Savings

Lamp

850 3

F32T8 730
F32T8 735
F32T8 830 2nd
F32T8 830 3
F32T8 835 2nd
F32T8 741
F32T8 835 3d
F32T8 841 2nd
F32T8 841 3

Mean
Lumens
(Catalog)

2860
2650
2650
2800
2950
2800
2650
2950
2800
2950

S/P
Value

1.95
1.19
1.3
1.29
1.29
1.41
1.56
1.41
1.62
1.62

Equiv.
Visual
Efficacy

4815
3035
3252
3415
3598
3661
3749
3857
4079
4298

Energy
SEV

37%

29%
25%
24%
22%
20%
15%
11%

EREray seVings
are significant
compared to
commeniy Uised
I EamPs, EVEN
aSSUMING SaAME
9allgst
ClCIENCYA»




S.E.L. Energy Savings

S.E.L. Retrofits + New Ballasts = Success!

Lamp

850 3rd
F34T12WW
F34T12CW
F32T8 730
F32T8 735
F32T8 830 2nd
F32T8 830 3rd
F32T8 835 2nd
F32T8 741
F32T8 835 3rd
F32T8 841 2nd
F32T8 841 3rd

EEUER
Tech

EE IS
Mag RS
Mag RS

SE IS

SE IS

SEIS

SE IS

SE IS

SE IS

SE IS

SE IS

SE IS

EOL
Lumen
Maint

92%
78%
78%
90%
90%
92%
92%
92%
90%
92%
92%
92%

EOL
Efficacy

145
45
60
82
88
94
99

Energy
SEV L

69%
59%
44%
35%
32%
31%
30%
27%
23%
18%

Optimum eneray.
SaVINGs COME
threugh' S EIL ana
NEW! Extita EfifiCIENT:
electronic ballasts:

0% =Eflefc)V
SaVIRGSHToN
raditional o5
l2mps!




S.E.L and Tax Incentive

S4eily LEDE Max Tax Incentive
&SEL. S. Er S anerExtiE

15 (LIl L L asHrRAE90.1-2001 | ENMICIENT EIEctronic

Characterization 2001

Space Type Max. tax I Ballastspwill

=xisting | SEL - Code 1 incentve . R CHIEVENIBOLN0T

Office 1.8 8 [EE | tHENEXANCENTIVE
Warehouse/Storage 1.4 6 1.2 0.7 telfefeiiec] Vel l[es r]
Education 1.8 J 15 0.9 arlose ipsielfeitions
Service 1.7 J 1.5 0.9

Public Assembly 1.4 & 1.4 0.8

Health Care 1.7 & 1.6 1.0

Retail 1.9 : 1.9 1.1

Public Order 1.3 & 1.3 .8

Food Sales 1.9 1.1 1.8 1.1




S.E.LL. Potential Demand>2vINgs

Potentiall Savings: _
S.E.L Savings (GW) Power Plants

Saved

HUGE Commercial Industrial Commercial + (300MW each)
Industrial

4% 1.8 0.3 2.1
5% 2.3 0.4 2.7
6% 2.8 0.4 3.2
8% 3.7 0.6 4.3
10% 4.6 0.7 5.3
15% 6.9 1.1 8.0
20% 9.2 1.5 10.7
30% 13.8 2.2 16.0
50% 23.0 3.7 26.6
100% 45.9 7.4 53.3

Market Penetration




S.E.L Energy Savings Benefits

S.E.L. Retfofits add Benefiit tor Bulldings:
‘- Energy savings from fluerescents

< Retrofits epen deor: fer ether efficieney, Measuies:
Incandescent lighting terCELES
HID’s 16, Fluerescenis
EXIt SIgns Lo LED!S
OCccUpPancy: SENSOS/MERS 1o tUIHNIGISFOEE

1 Simple, cost eftective: Installations; norcomplicates
Contrelsi er eExpermental procucisTequired!

« “Viaintainr eceupanirsatisiachien aneIsHzIRiaiiGy;

« TAllFmeastres a0 arSIgRIicCENTIITEROrSYSIEmanG
IBWEr MaintEnanCErCos1S:




S.E.L Other Benefits

Current Status and Oneeing Researci:

L |IESNA has now! convened a committee teraISClsss
new: they will Incelporate: this Workiin tAe IESINA
Handbook - Brian: Lienel s Chair el this: CommiGtiee:

< The photereceptors that avertnis speciral

response contreling pupll sizerane alse espensinle
for the produchioRIo meEI2RpEsin tieisaifecis
circadian raytam: REWNEsearciNRCICAIES i tigls
may. el Right: sShifitWorkersrstizl aleli:

-1 OUr researehn continues ancindiCateEs thabsiiErUSE
eff SEL can reducervistaifefiert e e e icsks:




The S.E.LL. 850 Lamp —WN9.'s using it?

Companies/institutions Using 850 12m|es:
«  Pacific Gas) & Electric Company:
- San Diegp: Unifiedr Scheo! Distict
- Cities of San PIege;ancrOzkiana
< Counties eifNapa:and Sappviateo
« - POrt Hueneme

All these have adepted SHEE S 000KNIghbnG
as: thelr staneare eI EoiitST aneNAIEW,
CORSUCHoN




Spectrally Enhanced: Lighting

IHow do you de It??27

- |t's easy after the first fiew prejects; thererare a
few: steps 1o take terensure: proper lnstaliatieRs ans
@CCUPaNnt accepiance:

« |t's Imporiant tor get thesmatnNagii i YO BN GG
timid, peeplewillfcemplaim: thatiiS teoeNHa i

<. Calculations sheuld e pelerHnE e ERstiE el
the resultingl ight levelssmeet IESINA
[ECOmMMERUAIGNRS:




Spectrally Enhanced: Lighting

General Guidelines:

' Lensed fixtures and industrial fluorescents o8-
amp & ge) te: Premivmrelectronic 9aliasts
. HIDs —99; to; Figh Performance-Te. Iamps-&

Pramium electronicoallasts

| Parabolics —toNONSSE e CaNSeNE BN A GO duce
the wattage eneughniin  SeRIENCESES:

G0 10 retrofit Kits terde-lampr/ mpeVesg ey
IRVvestigatie: Convering toNneIECPEREERILS




Parabolic to Indirect/Direct Conversion

L —
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Before | After

RIS conversienestieaNaNNgRRNG
PeWE DERSILAGI SN SN REIRSH R ER




Occupancy Sensors

Occlpanecy: SENSeIS:

< NEMA report shews Energy: Savings; oi:
Break Reems - 6%
Classroom - 31%
ConferencerReem: - 26%
Brvate Office =20%
Restroom: - 7%

 NIESErsaViiRESHaSEC  ORIRZONNIRUEIIRE
delay:




LED Task Lighting

Undercaninéet =9\,
Portalsle liaska=rO\\/

At RIS PEINT
iaskAIgRUNG
glo)fels ol
MOSEPIEMISE
eI LEDISHN
WiGEspreze

. sl dlieziiions
Localized Sy steniwy/ fc?rpenergy

@CCUpancy SENsoY SavIngs.




Summary.

- Optimun Energy: savings are achieveanie
throughrusing a llask/Ambient lighting
appreach withrSpectrally: Enhancear Lighting
anal Premivms Eleciionic ball2sts:

L Simpler Occupancys SEnSeSHproVIde addienal
energy’ saviigsy partichiady RrpHvate Giillces
and intermittently USEerSPACES:

- New: Trask Lighting fixturessUsinerEED S 2are
Here and promisersignificant Energy savines
eI taskiligtiREraRRICalGRS




Let’s Build a Program!

Example:
100,000 sguare: feet off OpEenI OhiCEe SPace:

« Assumer 1.4 W/S@: Et. = 110,000,

SEL/Premiun Ballast savings = 40%
LED Trask Lighting saviRgsi=: . NN/ S Ei

< New hetal =55 \W/SEEim=55, 000N
<1 SaVvings = 50%:




Let’s Build a Program!

Buillding Blocks:
< Spectrally’ Ennancedr Lighting
Premiun Ballastsyltamips: £
« Optimizedi RetrofitDEesignis:
« | LEID! Trask: LLIgting=:
1 OCCUPANCYISENSOIS
55 W/SQ. Bt




Let’s Build a Program!

The Califiermia Model: [CeadershiprintERErgy,
Conservation

- The new: target off .55 W/ Sg. Et. IS eBeiainzn]e
through easily implenmented measures; Usiing

< Estaklished and proveR teChneIoejes, and
. No: high-cost contrelrsystenms CINLEIHECES

Werstand reaey/ te okt Caliiemiz Uiliies
10, O 2 PaRErSHIP IONVEIKSIGWE tiaISI e B2l




Conclusions

Your Questions and Comments are
Welcome!

Biiant LIeReimEE
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